Alloreactive delayed-type hypersensitivity in graft recipients: complexity of responses and divergence from acute rejection.
Immunocompetent allograft recipients typically exhibit evidence of sensitization to graft antigens through alloantibody production and allograft rejection, as well as delayed-type hypersensitivity (DTH) reactivity to donor antigens. Most previous studies have relied on whole donor splenocytes, which primarily elicit allorestricted allogeneic responses, to test specific DTH responses and overlook the independent element of self-restricted responses in host-allograft interactions. We tested expression of self-MHC-restricted versus allo-MHC-restricted allogeneic DTH responses in both nonimmunosuppressed and tolerized C57BL/6 mice. Mice were sensitized for allogeneic DTH either by rejection of skin or cardiac allografts, or by subcutaneous injection of intact allogeneic splenocytes. Patterns of alloreactive DTH were compared in allosensitized, tolerant, and naive hosts. All three methods of allosensitization resulted in equivalent self-restricted and allorestricted allogeneic DTH responses in nonimmunosuppressed mice. Gallium nitrate blocked acute rejection of cardiac allografts, and also blocked allosensitization of both self-restricted and allorestricted DTH responses, but did not influence the expression of DTH responses in presensitized mice. Gallium nitrate treatment could not block acute rejection of skin allografts, but interfered with sensitization for self-restricted, but not allorestricted, DTH responses in these recipients. This divergence of self- versus allo-MHC-restricted allosensitization for DTH was observed in two additional situations: the rates of allosensitization for self-restricted versus allorestricted DTH, and the acquisition of allorestricted, but not self-restricted, alloreactive DTH responses in cardiac allograft tolerant mice subsequently challenged with a skin allograft. These studies demonstrate that acute rejection correlates generally with allogeneic DTH, whereas tolerance is associated with a lack of alloreactive DTH. However, self-restricted and allorestricted allosensitization can operate independently in allograft recipients. Thus, the relationships between alloreactive DTH and graft-induced allosensitization, acute rejection, or tolerance are more complicated than previously appreciated.